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(71) We, Brown, Boveri & Cie, 
AKTTE^SHXSCiUFr. of 6800 Mannheim 1, 
Postfach 351, Germany, a German Com- 
pany, do hereby declare the invention, for 
which we pray that a patent way be granted 
to us, and the method by which it is to be 
performed, to be particularly described irt 
and by the following statement: — 

The invention relates to a phase shifting 
device for a symmetrical transmission line 
in the short-wave range, such as a wave 
range of 10 to 100 metres, 

Where two coJlinear transmitting dipoles 
arc provided, in which both radiating ele- 
ments are supplied symmetrically, that is to 
say with phase coincidence, from a single 
source of current, the resulting radiation 
diagram of the electric field radiated in the 
horizontal direction is obtained in the form 
of two mirror-symmelricaj main lobes and 
four secondary lobes, wiih the dipole dis- 
posed iji the axis of symmetry of the hori- 
zontal radiation diagram and the longitu- 
dinal axes of the two main lobes extending 
at right angles to the axis of the dipole. The 
mphase supply of the two radiating elements 
is obtained by means of a connecting lines 
of equal length between the source of cur- 
rent and the two elements. When the length 
of one of die two connecting Jmes is 
changed, the supply current /, on this con- 
necting line changes in relation to the sup- 
ply current 7 A on the other connecting line 
to the extent of a phase angle 6 resulting 
from the ratio of the change in the length 
of the connecting line to the transmitted 
wave length. As far as the radiated field is 
concerned, this phase displacement 3 be- 
tween the two supply currents I { and h to- 
plies that the main lobes are turned through 
a corresponding angle— generally referred to 
an an "angle of squint or strabism' '—from 
the symmetrical zero position. 

In transmission engineering it is fre- 
quently desirable that the horizontal direc- 
tion of the radiated electrical field should 
[Price 25p] 



be variable within a determined range of 
angle of strabism. the change in the length 
Oi the connecting line required for this pur- 
pose being brought about with the aid of 
variable phase shifting devices. Such vari- 
able phase shifting devices for coaxial lines 
are described on pages 389 and 390 of 

Taschcnbuch fuer Hochfrequcnztechnik" 
by Memke-Grundlach, Springcr-Verlag, Ber- 
ime, Goettingen, Heidelberg. In one of the 
mown phase shifting devices used for feed- 
ing symmetrical aerials through coaxial lines, 
the by-pass conductor is of a telescopic 
construction similar to that of a trombone, 
whereas in another known construction, the 
variable by-pass conductor consists of an 
annular slotted coaxial conductor alone 
which a rotatable pick-up extends. 

It is thus the object of the invention to 
create for the short-wave range a variable 
phase shifting device which has a consider- 
ably larger angte of strabism white its physi- 
cal dimensions are nevertheless sufficiently 
limited to enable it to be installed in. a fixed 
housing affording its protection against at- 
mospheric influences. 

According to the invention there is pro- 
vided a differential phase shifting device 
comprising first and second generally U- 
shaped eleetricaJ conductors each having 
telescopic leg sections and means for con- 
necting each U-shaped conductor in scries 
with a respective transmission line and a 
mechanical coupling of insulating material 
between the two U-shaped conductors 
whereby, in use, a reduction in length of one 
conductor results in a corresponding increase 
in length of the other conductor. 

Each U-shaped conductor may comprise 
two fixed sections arranged substantially 
parallel to each other and two sections tele- 
scopieally slideaMe with respect to the tw 
fixed sections. 

Thz U-shaped conductors are advantage- 
ously incorporated in a fixed housing 

In a further development of the inven- 
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lion, ifae housing contains juxtaposed pairs 
of interconnected U-shaped conductors. 

The U-shaped conductor sections arc ad- 
vantageously guided on insulating spring 
5 rollers secured to the bottom of the hous- 
ing. 

The displacement of the telescopic con- 
ductor sections may also be brought about 
by cable pulls which are driven by control- 
10 lable motors. 

The invention is hereinafter described with 
reference to the drawings, in which:— 

Figure 1 shows a basic circuit diagram; 

Figure 2 is a longitudinal section dirough 
15 a housing containing two by-pass conduc- 
tors. 

The reference numerals used in the draw- 
ings are as follows: 1 and 2 denote sym- 
metrical connecting lines of a branched 

20 transmission system whose sections 1\ 1" 
and 2 l 2" respectively extend to the radiat- 
ing elements 3-and 4 of an antenna; 5 de- 
notes a supply source of current, 6 and 7 
denote infinitely variable telescopic U- 

25 shaped conductors of a phase shifting de- 
vice and 8 denotes a partition in ths front 
part of a housing 9; 10. II and 12 denote 
sections of the U-shaped conductors 6 and 
7 having a base section 13; 14 denotes a par- 

30 tition provided in the rear part of the hous- 
ing 9; 15 denotes a mechanical coupling 
member of insulating marerial. 16 is a dis- 
placeable partition of an insulating material, 
17 insulating spring rollers, 18 a driving 

35 motor, 19 a cable pull and 20 the pulleys 
used for guiding the cable pull. 

It will be noted from Figure 1 that vari- 
able conductors 6 and 7 arc respectively 
provided in the symmetrical connecting 

40 lines 1 and 2 between the radiating elements 
3, 4 and the source of current 5. Each con- 
ductor divides the respective connecting line 
into two sections l 1 . l ls and 2 1 . 2'< respec- 
tively. As illustrated the section I 1 , 1" of 

45 the connecting line I. the internally hollow, 
insulated ends of the sections are passed 
through the partition 8 provided in the front 
part of the housing 9. The variable conduc- 
tor 6 between the said two ends also con- 

50 sists of internally hollow conductor sections 
10, 10 1 , 11. 11*. and 12, 12\ the last two 
conductor sections 12, 12' being electric- 
ally conductivcly interconnected by the 
base section 13. The electric length of the 

55 conductor 6 is changed by telescopic dis- 
placement of the conductor sections 10, 11. 
12 and of the conductor sections 10 1 . I l l 
and 12\ a similar telescopic displacement 
into the hollow ends of sections I, I 1 of the 

60 connecting line being additionally possible. 
Similarly the section 2*. 2 M of the con- 
necting line 2, the internally hollow, insu- 
lated ends of the sections are passed 
through the partition 14 provided in the 

65 rear part of the housing 9. The variable 



conductor 7 between the said two ends also 
consists of internally hollow conductor sec- 
tions 10. I0\ 11, il l and 12, 12 : the two 
last conductor sections 12. 12 l being electric- 
ally conductivcly interconnected by tlic base 70 
.section 13. The electric length of the con- 
ductor 7 is changed by telescopic displace- 
ment cf the conductor wc;ion$ 10, II, 12 
and of the conductor sJCU'ons JO 1 , 11" and 
12 1 , a similar telescopic displacement into 75 
the hollow ends o? sections 1, i* of the con- 
necting line 1 being additionally possible. 
Insulating spring rollers 17 by which the 
remaining conductor sections 10, J0 l , 11, 
11 1 and 12, 12 l are guided and supported. 80 
are provided at the bottom of the housing 
9. The displacement of the conductor sec- 
tions 10. 10 ! , U, ir and 12, 12 1 is obtained 
by means of a controllable driving motor 
18 through a cable pull 19 which is passed 85 
over suide rollers 20 and secured to the 
jumper 13 and to the displaccable partition 
16. 

It will be readiiy appreciated that a dis- 
placement of this telescopic conductor sys- 90 
tern by a determined amount results in the 
electrical length of the conductor being 
changed to an extent oi twice that amount. 
By means of this telescopic conductor sys- 
tem, it is thus possible to reduce the abso- 95 
lute length of the conductor by half the 
amount obtainable in the known phase shift- 
ing devices for the shorr-wavc length, while 
the change in electric length is the same as 
that obtained by the known phase shifting de- 100 
vices. The two U-shaped conductors 6. 7 are 
interconnected by the displaccabJc partitions 
16 to form an arrangmenr, in which a 
shortening of the conductor 6 results in a 
lengthening of the conductor 7. and con- 105 
versely. 

As far as the phase displacement betwe-n 
the currents l t and /, is concerned, this 
implies that a displacement of the U-shaped 
conductors by a determined amount re- 110 
suits in a phase displacement corresponding 
to four times the amount of this change in 
length. Thus, when a change in the electric 
length of, for example. 40 metres is required 
for a determined angle of strabism. the U- J 15 
shaped conductors need only carry out a 
stroke of a length of 10 metres for this pur- 
pose. 

Where an aerial installation comprises a 
substantial number of dipoles each of which J20 
is supplied in the manner illustrated in Fig- 
ure 1. an equally substantial number of 
juxtaposed pairs of interconnected U-shaped 
conductors may be provided in the same 
housing. Since the juxtaposed telescopic con- 125 
ductors arc provided relatively closely to- 
gether, the overall dimensions of a phase 
shifting device of this kind are many times 
smaller than those of the known devices 
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used for the short-wave range. These small 
overall dimensions make it possible to pro- 
vide the conductors in a housing in an 
„ economically justifiable manner and thus to 
5 prevent any occurrence of trouble due to at- 
mospheric influences. 

WHAT WE CLAIM IS:— 

1. A differentia) phase shifting device 
comprising first and second generally U- 

10 shaped electrical conductors each having 
telescopic leg sections and means for con- 
necting each U-shaped conductor in series 
with a respective transmission line and a 
mechanical coupling of insulating material 

15 between the two U-shapcd conductors 
whereby, in use, a reduction m length of one 
conductor results in a corresponding in- 
crease in length of the other conductor. 

2. A phase shifting device according to 
20 claim I, wherein each U-shaped conductor 

comprises two fixed sections arranged sub- 
stantiaJly parallel- to -each-other and 
sections telescopically slideable with re- 
spect to the two fixed sections. 

25 3. A phase shilling device according to 
claim 1 or claim 2, wherein the U-shapcd 
conductors are in a fixed housing. 

4. A jjhase shifting device according to 
claim 3, in which interconnected pairs of 

30 the U-shaped conductors are provided side, 
by side in the housing. 



5. A phase shifting device according to 
claim 1, 2. 3 or 4, in which the U-shaped 
conductor sections arc gaided on instat- 
ing spring rollers secured to the bottom 35 
of the housing. 

6. A phase shifting device according to 
any one of claims 1 to 5, in which cable 
pulls driven by controllable motors are pro- 
vided for the displacement of the telescopic 40 
sections. 

7. A phasa shifting device substantially 
as hereinbefore described with reference to 
and as illustrated in Figure 2 of the ac- 
companying drawings. 45 

8. A branched symmetrical transmission 
system comprising two transmission lines 
having a common source of radio frequency 
energy, and a phase shifting device accord- 
ing to any one of the preceding claims, 50 
wherein each U-shaped conductor of the 
device is in series with a respective trans- 
mission line. 

9. An installation substantially as here- 
inbefore described with reference to and as 55 
illustrated in Figures 1 and 2 of the ac- 
companying drawings. . 

EDWARD EVANS & CO.. 
53—64 Chancery Lane, 
London, WC2A 15D. 
. Agents for the Applicants. 
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